Unit /7, Part 2 Notes: From
Gene to Protein

AP Biology, Mrs. Krouse



The Central Dogma of Molecular Biology

* Gene on DNA > mRNA - polypeptide
* DNA vs. RNA

* Transcription and Translation in Prokaryotic vs. Eukaryotic Cells
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Transcription and Translation in Prokaryotic
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Transcription /

* Vocab Terms:dnitiation, Elongation, Termination) RNA Polymerase,
Promoter, Terminator Site

* McGraw-Hill Animation: Transcription

-ERead_t_hg DNA from its 3" end, Build the RNA from its 5 encﬂ
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http://highered.mcgraw-hill.com/sites/0072507470/student_view0/chapter3/animation__mrna_synthesis__transcription___quiz_1_.html
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* VVocab Terms: GTP cap, PolyA tail, intron, exon, small nuclear
riboprotein (snRNP), spliceosome, alternative splicing, ribozyme
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MRNA Splicing using a Spliceosome
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Alternative Splicing = different exons in final mMRNA - different polypeptides
—> different proteins
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Alternative Splicing Animation

* https://highered.mheducation.com/sites/9834092339/student view
0/chapterl6/animation - exon shuffling.html

Stop watching when the subtitles at the bottom read “On a larger scale,
it has been proposed that an advantage of gene splicing may be...”


https://highered.mheducation.com/sites/9834092339/student_view0/chapter16/animation_-_exon_shuffling.html
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http://highered.mcgraw-hill.com/sites/0072507470/student_view0/chapter3/animation__protein_synthesis__quiz_3_.html

Polysomes

* Multiple ribosomes translating
an MRNA molecule at the same Large subunit

time.... First ribosome starts at o /Ribﬂwme
the 5’ end of the mRNA and =& mRNA
moves towards the 3’ end, =

leaving the 5’ end available for small

another ribosome to begin subunit

e Results in more efficient
translation 2 more
polypeptides created in a given
amount of time from the same
MRNA
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phenylalanine | serine tyrosin cysleine U

u | phenylalanine | senne tyrnsin* cysieine c

leucine serine slop ( stop A

leucine serine stop™~_/ tryptophan G
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Post-Translational Modifications
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Post-Translational Modifications

* Adding molecular groups (ex: adding a carbohydrate chain to a
protein to create a glycoprotein, which is used to help cells recognize

each other)
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Post Translational Modifications

e Removal of amino acids
from pro-insulin to
create insulin

Proinsulin
C-peptide
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Vocabulary Clarification
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Direction of DNA Replication, Transcription
and Translation Clarification

' | (< S
KQ&&W@%W&S 2 Buiga e fom ks

Qonvent [Aemlate.
o

AVIN
RegRicsdon =3
3]
[’@\&“\3 steand < ou it (e +ha repRication Pofkj

N ONR piece (OOM—'\A\JOUS/%L}
Laﬂf);Qﬁ shrand = PUit sud oF Htha fork ' Chunk<c



Direction of DNA Replication, Transcription

and Translation Clarification Dond Al

_42\ ’DN% Lo S

1. 2 4p <
T(o\‘\scnp{w\, > /? ’ Ba m&iwv
DuA->MRNE 3 RN A

" meN\ s

- < w3
Trans La s %,
3|

s

RQO&—W&,
MRWA om #s S
o 3

-~

gl e_...



Errors in the DNA, RNA, and Protein Sequence

* Vocab Terms: Mutation, mutagen, carcinogen

* Major Chromosomal Mutations: Duplication, inversion, insertion,
duplication, deletion (add this one)

* Base Change / Gene Mutations:
-Point Mutation (aka substitution): silent, missense, nonsense
-Frameshift Mutation: insertion, deletion
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Point Mutation
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Frameshift Mutation

Newmad DN ARl — GGG —TTT-CCC
WA U -CCC~ ARA-GGE

Nas prem o~ Ly —Ghy
Mucded DNA  ARALEG-6TT-TLC-C

¥ RN QUG- CAARGE G-

2232“ Phe @o\f&% ~ @

T‘ﬁ?ﬁ. oF Mutalian & Froam eshift “Tnsertyons




